ABSTRACT
Introduction
For more than forty years, economists and econometricians, following Becker (1957) , Arrow (1973) and Phelps (1972) , have developed theoretical and empirical tools to study discrimination in the labor market. The comprehensive survey by Altonji and Blank (1999) presents the main econometric studies dealing with discrimination. There has been a number of empirical studies in which attempts were made to decompose observed employment rates and earnings differentials into human capital and "discrimination" components. One of the decomposition methods that is most often used was popularized by Oaxaca (1973) and Blinder (1973) . Most U.S. studies conclude that although differences in worker-observable characteristics are important factors of the Black-White wage differential, the current labor market discrimination may account for at least one-third of the overall gap.
However, these hypothesized "skill" and "treatment" components may lead to ambiguous interpretations. The so-called "treatment" or "discrimination" component may be over-estimated due to unobservable heterogeneity. Another twist in the wage gap decomposition methodology is caused by a potential selectivity bias. This is why more general approaches were proposed (see, for example, the papers by Oaxaca and Ransom (1994) , Neuman and Oaxaca (2004a) and Neuman and Oaxaca (2004b) ). Other studies tried to account for the fact that controlling for worker productivity may correspond to inaccurate measures of workers' skills. For instance, Neal and Johnson (1996) use the armed forces qualification test as a better measure of skill. This test is taken before entry in the labor market and is therefore less likely to be contaminated by worker's choices or labor market discrimination. A different set of studies, known as audit studies, attempts to place comparable minority and non-minority actors into actual social and economic settings and to measure how each group fares in these settings (see Heckman (1998) ). These audit studies provide some of the cleanest non-laboratory evidence of differential treatment by race. Bertrand and Mullainathan (2003) performed such a field experiment to measure racial discrimination in the labor market.
In spite of this vast literature on racial discrimination issues, little attention has been devoted to the French case. This lack is partly due to the fact that the French republican and egalitarian political model prevents from defining "ethnic" statistical categories. However, November 2005 riots, occurring simultaneously in various poor suburbs of large cities where immigrants are over-represented, suddenly highlighted the problem of discrimination in the French labor market.
Since 1975, the proportion of immigrants in the population has remained stable in France (7.4% in 1999), but their geographical origin has evolved (Insee, 2005) . In 1962, most of them came from Europe (79%), especially from Italy and Spain, and only 15% came from Africa. In 1999, 45% came from Europe and 39% came from Africa, especially from North Africa. Immigrants are more affected by unemployment: their unemployment rate (16.4% in 2002) is twice that of non-immigrants (8.2%). They are more often manual workers or employees, especially in unskilled jobs, and are over-represented in manufacturing and construction.
In 1999, people born in France with two migrant parents represent 5% within the group of persons aged 66 and less. While 20% of individuals aged 19 to 29 with non-migrant parents are unemployed, the unemployment rate is 30% for those with two migrant parents. However, their labor market situation depends on their parents' country of origin: their unemployment rate is nearly 40% if their parents come from Algeria or Morocco, whereas it is slightly under 20% when they come from Southern Europe (Spain, Italy, Portugal). These numbers naturally raise the question of migrants' children labor market integration, but also of their potential discrimination. The situation of the children of African immigrants in the suburbs of French cities is particularly at stake.
Using longitudinal data coming from the French population censuses, Fougère and Safi (2005) show that being granted French citizenship has a positive impact on the employment probability of immigrants. This "naturalization premium" seems particularly important for immigrant groups facing difficulties when entering the labor market, that is, mostly men from sub-Saharan Africa and from Morocco, and women from Turkey and from North Africa. Silberman and Fournier (1999) , and Meurs, Pailhé, and Simon (2005) , suggest that children of immigrants might also suffer from discrimination in the labor market. Pouget (2005) focuses on the employment in the public sector. Aeberhardt and Pouget (2007) perform a switching regression model of wage determination and occupational employment which leads them to favour an interpretation in terms of occupational segregation, rather than mere wage discrimination. They use business survey data and therefore cannot take into account the selectivity bias associated with the unemployment status.
Our paper is the first econometric analysis that examines empirically both employment and wage differences between French workers with different national origins. For that purpose, we use a unique household survey, the Formation Qualification Professionnelle survey (here and after referred as FQP survey) performed in 2003 by the National Institute for Statistics and Economic Studies (Insee, Paris) . This survey contains many socio-demographic and economic variables, and also accurate information on the residential area, especially the so-called "Zones Urbaines Sensibles" (ZUS) which are distressed areas often concentrating the migrant population. 1 . In order to identify the potential effects of discrimination, we estimate a selection model allowing for the possible endogeneity of the employment situation. Due to the small sample size of the potentially discriminated group, we introduce a new methodology based on the use of a counterfactual group whose observable covariates are distributed as those of the potentially discriminated group. This method proves to give more precise estimates than the usual ones.
The structure of this paper is as follows. Section 2 presents the methodology. Section 3 provides details on the data. Section 4 outlines the main empirical findings.
Methodology
Empirical evidence of wage and participation discrimination toward workers of foreign origin is established through the decomposition method initiated by Oaxaca (1973) and Blinder (1973) .
Methods taking into account selectivity terms within this framework were introduced by Oaxaca and Ransom (1994), Neuman and Oaxaca (2004a) and Neuman and Oaxaca (2004b) . Our contribution is inspired by their work and goes further in that sense.
We denote ln (w ij ) the log-wage of the individual i in (demographic) group j. Individuals belonging to group j are assumed to be potentially discriminated. We suppose that the wage is generated by the following model:
where the residual u ij is assumed to be zero-mean, homoskedastic with variance V (u ij ) = σ 2 u,j . Another group of individuals, labeled k, is the reference group. The log-wages of workers belonging to this group are modeled as:
where the residual u ik has the same properties as u ij . All observations from the same group (j or k) are assumed independent and identically distributed.
The difference between expected log-wages can be decomposed as:
The first term of this sum can be interpreted as the wage gap due to discrimination. The second part of the wage gap is due to the average gap in individual characteristics between the two groups.
OLS estimations of parameters β j and β k are potentially biased, since only the participants'
wages are observed and taken into account in the regression. To get unbiased estimates, one can specify a two-equation model, with a selection equation and a wage equation:
for group j:
The first equation of the system is generated by a latent random variable that is positive if and only if worker i is employed (and thus if the wage is observed). In other words, worker i is employed if and only if Y ij = 1 (i.e. Y * ij > 0). She is not employed if and only if Y ij = 0 (i.e. Y * ij < 0). A similar model is applied to individuals in group k. We add an assumption on the joint distribution of residuals u and ε. Vectors (ε ij , u ij ) and (ε ik , u ik ) are assumed to be generated by a bivariate normal distribution,
and
Under this set of assumptions, the difference between expected log-wages of employed workers in the two groups can be written as:
In this expression, terms λ j and λ k are the inverse Mills' ratios, defined as:
Just as before, the second term in decomposition (8) can be understood as the part of the wage gap explained by average differences in observable characteristics, while the first term can be attributed to "discrimination". The last term in this expression is attributed to the difference in selectivity terms between the two groups. Parameters of models (4)+(6) and (5)+ (7) can be estimated either by a maximum likelihood procedure, or by a two-step consistent method. This Tobit approach includes selectivity terms which make the results more difficult to interpret. Neuman and Oaxaca (2004a) and Neuman and Oaxaca (2004b) try to deal with these selectivity terms and to interpret them. They incorporate subcomponents of the Mills' ratios into the explained part and into the discrimination element so that some or all of the selectivity terms vanish. This approach relies on specific choices we do not want to make.
To avoid these drawbacks, we decompose the difference between the unconditional expected log-wages, namely E [ln (w ij )] − E [ln (w ik )]. Estimating the β's using a Tobit model provides consistent estimates of the unconditional expectation of this log-wage difference: A second drawback of the Oaxaca-Blinder method occurs when the sample size of one group is too small to provide precise estimates. In our case, the sample size of the potentially discriminated group j is actually quite small. Therefore we derive an estimator for the discrimination component of the wage gap that is not dependent on β j . For this purpose we consider a counterfactual population l, which has exactly the same distribution of observable covariates as population j (the potentially discriminated group), and whose employment and wage are generated by the following model:
This means that the market returns to the characteristics of population l are the same as those of group k (the reference group). From this definition, E [ln (w il ) | Y il = 1] is the counterfactual that we want to identify, namely the expected wage of a worker with covariates of type j (the minority group) and whose returns are those of an individual of the reference group k. Consequently, decomposing the conditional wage gap using this counterfactual results in the following wage equation:
For a given individual, we have:
Here we propose to estimate a counterfactual mean wage, representing the observed mean wage among the individuals who would actually be working if their wages were generated by the same model as that of population k. Let us assume that we observe completely the X ij , X ik , Z ij , and Z ik covariates, and that we estimate consistently
Then an estimatorŵ l for this counterfactual meanŵ l is:
This estimator measures the overall average wage of employed individuals. It is computed among the whole population and each element of the sum is weighted by the probability of being employed.
In order to justify this expression, we need to prove that, for the reference population, this weighted average on the whole population corresponds to the average of the observed wages (calculated only for the individuals whose wage is observed). In other words, we need to show that:
where the first term corresponds to the mean of the observed wages calculated over the subsample of working individuals, and the second term is the expression that we use to estimate this expectation on any other subpopulation (including working and non working individuals). In
, the Lindberg-Feller central limit theorem with unequal variances implies that:
Similarly,
and finally, due to the above result, we get:
3 Data
To our knowledge, the survey "Formation Qualification Professionnelle" (hereafter, FQP) performed by INSEE (Paris) in 2003 is the first major French survey that collects information on national origin of persons across a representative sample of the French population.
The Formation Qualification Professionnelle Survey (FQP, 2003
The 2003 FQP survey follows similar surveys conducted in 1970, 1977, 1985 and 1993 by INSEE (Paris), two, three or four years after a population census.
Using a complex sampling design, they cover all men and women in metropolitan France with a quite substantial number of individual face-to-face interviews (39 285 in 2003) . In France these surveys are usually considered as offering a unique information about the returns to education, the efficiency of the educational system, the impact of social origin on academic and professional success, the impact of vocational training on careers, in terms of mobility or earnings. It also permits to conduct studies on specific populations, e.g. the rise of unemployment among high school drop-outs in the nineties. The questionnaire is made of five parts: professional mobility, initial education, vocational training, social origin and earnings. FQP is the only survey that allows to link these five topics and observe their interactions. Many questions in the 2003 survey are the same than in the previous surveys, conducted in 1964, 1970, 1977, 1985, and 1993. However, the 2003 survey focuses on professional mobility with a particular emphasis on the professional career in the past five years. Special attention is also put upon organizational and technological changes that employees face during their career. get rid of those who were unemployed during their last year before retirement. In principle, this question could be assessed using the individual calendar of events, but so far, the high rate of non-response with respect to this calendar does not allow us to use it efficiently.
Sub-populations of interest
Most of our results concern two subsamples of French individuals. First those with at least one parent who had the citizenship of an African country at birth (Maghreb included), second, those whose both parents were French at birth and born in France. We exclude those for whom the citizenship at birth of at least one of the parents is unknown, except if only one citizenship is known and corresponds to an African country.
The group with the French parents is the reference group, and the other one corresponds to the group of potentially discriminated individuals. Since the reference group is relatively large, it allows us to impose conditions on both citizenship and country of birth of the parents, which should improve its homogeneity. Note that, despite the fact that we can identify the "second generation", since the sample size is too small, we present only some descriptive statistics concerning this specific subsample.
Unemployment
As explained before, the 2003 FQP survey informs accurately on the situation at the date of the interview, and a calendar describes the past five years of professional life (but it has too many missing values to be used directly we have more information, including their current situation and the reason why they left their last job. We consider as unemployed those who were unemployed when they left their last occupation and were still unemployed at the time of the interview. A few people declare themselves as unemployed just after leaving their last job but are out of the labor force (retired, back to school or university, or inactive) at the time of the interview. And among those who declare themselves as unemployed, some left their job for health or family reasons, i.e. another reason than a layoff, a quit or the termination of a temporary labor contract. In that case we do not know whether these individuals have participated in the labor market in 2002 and we exclude them from the unemployed group. We might therefore slightly underestimate the number of unemployed people by putting some of them into the inactive group.
As shown in Table 1 , individuals with African origin are relatively much more numerous in all precarious situations: 9.3 % of them were unemployed for twelve months whereas only 3.5 % were in that situation in the reference population. They are also much more likely to be inactive or to have worked less than twelve months during the year.
Outcomes and covariates
The variable of interest is the logarithm of the individual wage. More precisely, we use the wage in full-time full-year equivalent. Distributions and means of this variable for the different sub-populations are shown in Table 3 . This table also shows labor market status and workers' occupations for both groups.
We have distinguished between different categories of individuals, according to their gender, their marital status , the presence of children and the presence of a working spouse. Household composition is different in the two subgroups (see Tables 1 and 2 ). In particular, single women with children, but also men and women having children and a non-working spouse, are relatively more numerous among persons of African origin. On the opposite, women without children are less represented in the latter group.
For persons with African origins, the distribution of ages is shifted to the left: they are more numerous in the youngest age groups (see Tables 1 and 2 Note: All statistics are computed using individual weights. All sub-columns sum to 100 %. 14 We alternatively estimate the Tobit model by a two-step Heckman-type procedure and by a maximum likelihood procedure. Our model is identified thanks to the introduction into the selection equation of variables which are supposed to have an impact on the employment probability but not directly on the wage. Socio-demographic variables (living in couple, having children, whether the spouse is working) seem to be valid instruments, since their impacts on employment are significant.
Estimation is separately done for both groups: French individuals whose parents were both
French at birth and French individuals with at least one parent having gained the citizenship of an African country at birth. We first comment the results of our estimations, before using them to assess the potential existence of some discrimination in the labor market. We also run OLS estimations in order to measure the impact of the selectivity bias. Sample sizes drastically vary from one group to the other, bringing about the risk to jeopardize the significance of our estimates. This leads us to gather men and women in one single sample.
Results of the employment equation are available in Table 4 . In general, coefficients are not statistically different between the two groups. In each group, a higher education increases the probability to be employed. Individuals of African origin without any education are slightly less employed than comparable individuals with French parents. Potential experience has a positive but concave impact on the employment probability. Socio-demographic variables are also significant determinants of this probability. Several variables are interacted: gender, marital status, having children, whether the spouse is employed. Our results are similar to those obtained in previous studies. Single women with children are less employed than single men and single women without children (the reference situation). This result is verified in each group but even more pronounced for women whose father or mother was African at birth. Men with a working spouse and with children are more often employed, whereas women in the same situation behave the opposite way: this pattern is similar in both groups. Men with a working spouse and without children tend to work more than the reference category, but the gap is higher among those with an African origin. Women with a working spouse behave the same way in both groups: they are less often employed when they raise children and they are as often employed as the reference category when they do not. The gap between the two groups increases for women whose spouse is not employed. Whereas women of African origin are less often employed when they have children, their employment probability is significantly different from the reference population when they do not have children.
The area where a person lives has also an impact on her employment probability. To characterize the residence, we consider interactions between two variables: living in the Paris region (called Parameter estimates of the wage equation for both groups are reported in Table 5 . Effects of potential experience and education are as usual: hump-shaped for potential experience, increasing with the level of education. We introduce firm seniority in the equation, even though such a variable may be potentially endogenous (see Beffy, Buchinsky, Fougère, Kamionka, and Kramarz (2006) , for empirical evidence on this issue). We clearly observe a wage premium for workers who have been employed more than five years in a firm. As usual, we also note that women earn less than men. Part-time workers have lower wages than full-time workers, which is consistent with the definition we take for the wage. Interestingly, there are no major differences in the coefficients associated with gender, seniority, experience and education between the two groups. The main differences concern the intercept, the full-time coefficient (which may reflect that part-time workers with African parents work less hours than part-time workers with French parents) and the coefficient associated with a college degree (versus a post-graduate educational level).
Now we get to the main results, those concerning the decomposition of wage and employment gaps between the two groups. They are summarized in Table 6 . The first line (labelled OLS) of this table gives a decomposition of the wage gap when the wage equation is estimated by ordinary least squares. In this case, almost half of the gap is not explained by the differences between mean values of covariates. However, if there exists a selection process correlated with the wage formation process, the OLS estimator is biased.
Lines 2 and 3 of Table 6 refer to the marginal Blinder-Oaxaca decomposition that requires to estimate the wage and employment equations within each group separately. Results obtained through H2S and MLE procedures are similar. They contrast from the OLS estimates in that the explained part grows up to almost 75%. Thus the unexplained part is limited to approximately one quarter of the total wage gap. Line 4 of Table 6 refers to our decomposition method which is only based on the estimation of the wage and employment equations for the reference group (see the line "counterfactual MLE"). This decomposition yields more precise estimates, since the reference group is large enough. The results show that the explained part is almost equal to two thirds, somewhere between the two other estimates. The last line refers to the same decomposition but it focuses on the "second generation" only. The "second generation" includes persons who have at least one African parent but who have gained the French citizenship at birth. This subpopulation is too small to be analysed with the other methods, but our method may still be applied since it does not involve any estimation within the minority group.
Bootstrapping within the estimated distribution of the estimated coefficients, we are able to compute 95% confidence intervals: such an interval goes from 52% to 69% for the full sample, and from 76% to 89% when we focus on the "second generation" only. Our results all converge to the fact that unobserved factors represent between about one quarter and one half of the wage gap.
Concerning the employment probability, all the decompositions suggest that the unexplained part is even higher, around 47%. 2
All this tends to prove that there exists a strong difference in the employment probabilities of the two groups, that may be partly unexplained by usual covariates. Once workers are hired, there is still some wage gap between the two groups. This gap is slightly lower than the gap between the employment probabilities. 
Conclusion
Our paper contains the first estimates of the wage gap and of the employment probability gap between French workers whose both parents were French at birth and French workers whose at least one parent gained at birth the nationality of an African country. Data come from the of wage decompositions yield imprecise estimates resulting from the small sample size of the minority groups. In order to circumvent this problem, we propose a new method relying on the use of a counterfactual group whose observable covariates are distributed as those of the potentially discriminated persons but whose slope coefficients are those of the reference group.
Using this counterfactual group, we obtain estimates that prove to be more precise than usual estimates, even if the sample size of the potentially discriminated group is rather small. Our estimates suggest that one half of the employment gap and one third of the wage gap is not explained by differences in usual covariates, such as age, gender, education, potential experience, residential area, etc. These results are in line with those obtained from audit studies on the hiring process, suggesting that the French labor market is characterized by a substantial discrimination against second-generation African workers who apply for vacant jobs (see, for instance, Amadieu (2004)).
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